The optmized effective potential (OEP) method allows orbital-dependent functionals to be used in density functional theory (DFT), which, in particular, allows exact exchange formulations of the exchange energy to be used in DFT calculations. Because the exact exchange is inherently self-interaction correcting, the resulting OEP calculations have been found to yield superior band-gaps for condensed-phase systems. Here we apply these methods to the isolated atoms He and Be, and compare to high quality experiments and calculations to demonstrate that the orbital energies accurately reproduce the excited state spectrum for these species. These results suggest that coupling the exchange-only 
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I. INTRODUCTION
The importance of exact exchange in Kohn-Sham (KS) density functional theory (DFT) was first recognized by Becke (1; 2) , who developed hybrid-exchange functionals that include a small amount of Hartree-Fock (HF) exchange. These functionals, most notably B3LYP, have shown remarkable accuracy in reproducing, among other things, experimental heats of formation of small molecules.
Despite this success, however, HF exchange is an orbital-dependent functional, not a densitydependent functional, and its inclusion in DFT is inconsistent with the theoretical underpinnings (3; 4) of the method.
The optimized effective potential (OEP) method (5) is a technique for obtaining density functionals from orbital-dependent energy functions. Along with the closely-related EXX method of Görling (6-9), these methods have allowed the generation of exchange functionals that derive from the HF exchange energy expression and yet are true density functionals.
There has been considerable hope that these methods will help solve the band gap problems that plague HF and DFT. In HF theory, occupied orbitals are properly self-interaction corrected, whereas unoccupied orbitals are not (10), leading to unnaturally high energies for the unoccupied orbitals, and a band gap that is too large. In contrast, in DFT both the occupied and unoccupied orbitals are only self-interaction corrected to the extent that the DFT exchange operator cancels the self-Coulomb interaction. This cancellation is typically imperfect, and DFT typically displays band gaps that are too small, although the fact that both the occupied and unoccupied orbitals display similar errors yields band gaps that are in general closer to the correct values than those from HF theory. The methods based upon OEP or EXX are rigorously self-interaction corrected, and, at the same time, have a consistent treatment of occupied and unoccupied states, giving hope that these approaches will combine the strengths of HF and DFT approaches. Preliminary studies on the computation of band gaps (9; 11; 12) , and, in particular, those including a correlated orbital-dependent functional (13; 14) , suggest that this hope is well-founded. This paper reports the excited state spectrum for the atoms He and Be computed with an exchange-only OEP derived functional and compares these values to experimental (15) and theoretical (16) results. This comparison demonstrates that even without inclusion of a correlation function, the exchange-only OEP results in excitation energies that agree very well with experimental and higher-quality theoretical results. 
II. METHODS
In the OEP method one writes the KS equations in the form of a kinetic energy operator t and an external potential, which we will denote here as v OEP :
The OEP potential v OEP is determined by minimizing an objective energy function, which is taken as the HF energy in the current work. We follow Yang and Wu (17), who define a particularly elegant technique whereby the OEP is expanded in a set of Gaussian functions g(r) about a
Yang and Wu take the reference potential v 0 (r) to be the Fermi-Amaldi potential
Because the reference potential is independent of v OEP , the derivative may be obtained by minimizing the energy functional with respect to the expansion coefficients b via
In the special case of E[{φ i }] equal to the HF total energy, this equation simplifies to (17)
where F HF is the Hartree-Fock Fock operator.
We found that very large Gaussian basis sets were required to converge the spectral states we compute. We chose an aug-cc-pVTZ contracted Gaussian basis set (18; 19) for each atom, further augmented with additional diffuse functions. Not surprisingly, the energies of the unoccupied orbitals converged much more slowly than either the total energy or the energy of the occupied orbitals. The final basis set for He had a total of 5 diffuse s−, p−, and d−shells, whereas the basis set for Be had a total of 3 s−, p−, and d−shells. Tables I and II detail (15)) and those resulting from differences in eigenvalues using a high-quality QMC-derived exchangecorrelation functional (reference (16) (15)) and those resulting from differences in eigenvalues using a high-quality QMC-derived exchangecorrelation functional (reference (16) are shown graphically in Figure 2 , which again illustrates that not only does the OEP perform better on the average, but that each individual excitation value once again differs from the exact levels by a small, nearly constant shift.
We believe it significant that for the He and Be spectrum the OEP excitation levels differ from the exact levels by a nearly constant amount. Clearly, the HF description on which our OEP is based omits the correlation energy, and the high accuracy of the excitation levels and the regularity of the error gives hope that simple models for the electron correlation might further reduce the overall error.
IV. CONCLUSION
This paper has demonstrated that the exchange-only OEP functional does a remarkably good job of reproducing excitation energies for the He and Be atoms. We believe this accuracy is a result of the correct long-range behavior of the orbitals, arising from the proper self-interaction correction of the exact exchange. The exchange-only OEP excitation energies differ from those produced by QMC-derived exchange-correlation functionals by only 0.016 h for He, and 0.004 h for Be. The fact that Hartree-Fock, a very simple orbital-dependent functional, shows such accuracy suggests that a more sophisticated energy functional containing some amount of electron correlation might realize quantitatively accurate DFT calculations at a modest computational expense. Indeed, Bartlett and coworkers (13; 14) use of many-body perturbation theory for the correlation energy in OEP calculations has shown impressive results for ground-state energies and energy gaps.
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